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wherein R"" represents a hydrogen atom or an alkyi group having 1 to 3 carbon atoms; and n is a number of 2 or 

3; 

wherein the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylalkyleneimine) segment (b) [{a)/(b)] is 
at least 5/95 and less than 40/60, and the weight-average molecular weight Is from 10,000 to 500.000. 

1— These organopolysiloxanes are soluble or dispersible in water and can form a film with an excellent texture. Thus, 

^ they can be appropriately employed as additives for cosmetic products. 
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Description 

FIELD OF THE INVENTION 

5 This invention relates to novel organopolysiloxanes. More particularly, it relates to organopolysiloxanes which are 

soluble or stably dispersible in solvents, in particular, water and, after removing solvents, form a film with an inherent 
excellent texture of silicone, thus being appropriate particularly as additives for cosmetic products. 

d 

BACKGROUND OF THE INVENTION 

10 

Because of having various characteristics including low surface tension, good lubricating properties and mold 
releasir^ characteristics, high heat stability, low glass transition point and high gas permeability, organopolysiloxanes 
(hereinafter sometimes referred to as "silicones") have been widely enployed in lubricating agents, heat media, electri- 
cal ireulating materials, leveling agents for paints, nrold releasing agents, cosmetic additives, fiber-treating agents, 
75 shock absorbing materials, sealings, templating agents, glazing agerrts, foam stabilizers, defoaming agent, etc. 

Among these, silicone oils are frequently employed as cosmetic additives in skin care products, foundations, sham- 
poos, hair rinses, hair conditioners, mainly for irrproving texture. Silicone resins are also used in the form of spherical 
fine particles in skin care products. 

Moreover, film-forming polymers are used in hair setting agents. However, the silicone polymers capable of forming 
20 a film would generally undergo crosslinkage via covalent bonding, which restricts the solvent types usable therefor. 
These silicone bases have another disadvantage that they cannot be easily washed away, when employed in skin or 
hair care products. On the other hand, hydrophitic silicone emulsions are highly soluble in solvents but cannot form any 
film capable of imparting an excellent texture. 

Organopolysiloxanes having poly(N-acylalkyleneimine) segments are disclosed in EP-524.612A, JP-A-3-287509 
25 and JP-A-5-1 12423. Those publications relate to a polymer compound wherein the weight ratio of the organopolysi- 
loxane segument/the poly(N-acylalkyleneimine) segument is 1/20 to 20/1 , and the weight-average molecular weight ts 
500 to 500.000, for obtaining a modified silicone having characteristics of silicon oils and excellent solubility to polar sol- 
vents as well as water 

However, the concrete products disclosed in the above publications are those having a comparatively low molecu- 
30 lar weight or having a low content of poly(N-acylalkyleneimine) segument, which can not always provide excellent tex- 
ture when used for a hair care product. 

EP-640643A further discloses that an organopolysiloxane grafted with the same type poly(N-acylalkyleneimine) is 
soluble in ethanol and can be easily added to hair cosmetics so as to achieve good setting performance. However, this 
material has no seH-dispersibility in water. Even though an aqueous dispersion thereof is formed forcibly, it shows only 
35 a poor stability being unsuitable for cosmetics in practice. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide organopolysiloxanes which are capable o1 forming a 
40 film imparting an excellent texture while being usable in aqueous preparations and can be easily washed away when 
employed in skin or hair care products. 

Under these circumstances, the present inventors have found out that, among organopolysiloxanes composed of 
the above-mentioned organopolysiloxane segment and a poly(N-acylalkyleneimine) segument bonded thereto, those 
having a specific composition and molecular weight are soluble or dispersible in solvent, in particular, water, can form 
45 a film with an excellent texture, can be easily washed away and, therefore, are appropriately usable as additives for skin 
or hair care products. 

Accordingly, the present invention provides an organopolysiloxane composed of an organopolysiloxane segment 
and a poly(N-acylalkyleneimine) segment which is bonded to at least one silicone atom of said organopolysiloxane seg- 
ment via an alkytene group containing heteroatom(s) and consists of repeating units represented by formula (1): 

50 
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wherein R"" represents a hydrogen atom or an alkyi group having 1 to 3 carbon atoms; and n is a number of 2 or 

3: 

wherein the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylaikyleneimine) segment (b) [(a)/(b)] is 
at least 5/95 and less than 40/60. and the weight-average molecular weight is from 10,000 to 500.000. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a proton NMR chart of the organopolysiloxane A obtained in Example 1 . 

Fig. 2 is a diagram showing a stirring rod employed in the preparation of the dispersion in Test Example 1 . 
DETAILED DESCRIPTION OF THE INVENTION 



In the organopolysiloxane of the present invention, the weight ratio of the organopolysiloxane segment (a) to the 
poly{N-acylalkyleneimine) segment (b) [(a)/(b)] is at least 5/95 and less than 40/60, preferably at least 20/80 and less 

25 than 40/60 and more preferably at least 25/75 and less than 40/60, while weight-average molecular weight thereof is 
from 10.000 to 500.000. preferably from 20.000 to 200.000 and more preferably from 50.000 to 150.000. When this 
weight ratio (a)/(b) is 40/60 or more or the weight-average molecular weight exceeds 500.000. the solubility of the orga- 
nopolysiloxane in solvents is lowered. When the weight ratio (a)/(b) is less than 5/95 or the weight-average molecular 
weight is less than 10.000. the organopolysiloxane can give no inherent excellent texture characteristic of silicones. 

30 As the alkylene group containing heteroatom(s) which mediates between the organopolysiloxane segment and the 
poly(N-acylalkyleneimine) segment, alkylene groups having from 2 to 20 carbon atoms and containing 1 to 3 nitrogen, 
oxygen and/or sulfur atoms are exemplified. Concrete examples thereof include alkylene groups having 2 to 20 carbon 
atoms and containing, t>etween carbon atoms in the alkylene chain and/or at the end thereof, a group of (i) a secondary 
amine or a tertiary amine; (ii) an ammonium salt formed by adding H"^ to a secondary or tertiary amine; (iii) a quaternary 

35 ammonium salt; (iv) an oxygen atom; and/or (v) a sulfur atom. Among these alkylene groups, preferable examples are 
as follows: 
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wherein X® represents the counter ion of the quaternary ammonium salt. 
30 Examples of the alky! group having 1 to 3 carbon atoms inclixle methyl, ethyl and propyl groups. 

The organopolysiloxane of the present invention is produced by, for example, reacting an organopolysiloxane hav- 
ing functional groups represented by the following formulae: 
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with a terminal reactive poly(N-acyla!ky!eneimine) obtained by subjecting a cyclic imino ether represented by formula 
(2) to ring opening polymerization: 



so 
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wherein and n have the same meaning as defined above. 
The ring opening polymerization of the cyclic imino ether (2) is performed by using, as an initiator, a highly elec- 
trophilic compound, for example, methyl, ethyl, propyl or benzyl esters of strong acids such as benzenesulfonic acid, p- 
15 toluenesulfonic acid, trifluoromethanesulfonic acid, trifluoroacetic acid or sulfuric acid. 

When 2-R"'-substituted-2-oxazoline is employed as the cyclic imino ether, for example, then poly(N-acylethyleneimine) 
[in the formula (1), n being 2] is obtained. When 2-R''-substituted*2-oxazine is employed, then poly(N-acyltrimethylene- 
imine) [tn the formula (1), n being 3] is obtained. 

It is preferable that the organopolysiloxane of the present invention is in the form of a solid at ordinary temperatures 
20 under atmospheric pressure (usually - 10 to 40 ^'C, 1 atm). tt is soluble or stably dispersible in solvents, for example, 
water or tower alcohols (C^e alcohols) and the dispersion thereof is highly stable. It is particularly preferable that the 
organopolysiloxane of the present inverttion is soluble or stably dispersible in water, being capable of giving a dispersion 
when it is mixed with water at a solid content of 10 % by weight and stirred while heating to 80 **C. 

The organopolysiloxane of the present invention is used especially in hair care products and thus imparts an appro- 
25 phate texture, conditioning properties, improved combability as well as a natural appearance to the hair treated. 

The term "hair care products" as used herein involves, for example, hair-setting agents, shampoos, rinses, treat- 
ments and hair dyes in the form of spray, mist. gel. lotion, tonic, blowing agent, cream or post-foaming gel. 

The content of the organopolysiloxane of the present invention in the hair care products preferably ranges from 
0.05 to 20 % by weight, more preferably from.0.1 to 10 % by weight. 
30 In addition to the organopolysiloxane and water, the hair care products of the present invention may contain small 
amounts of solvents such as lower (Cve) alcohols. It is preferred that these alcohols are used in small amounts (i.e.. 
about 1 % by weight). Other components commonly employed in hair care products are also used: such as surfactants. 
Otis, polyhydric alcohols, various medicinal conponents. preservatives and perfumes depending on the purpose, usage 
and form of each product. 

35 More particularly, the various components, film-forming polymers, propellants, etc. described in EP-640643A can 
be used. 

When the organopolysiloxane of the present invention is used in the hair care products, it is preferable to employ 
one or more nonionic or ionic polymers therewith. 

As the above-mentioned nonionic polymer, use can be made of, for example, "LuviskoP manufactured by BASF 
40 AG. The content of the nonionic polymer(s) ranges from 0.1 to 10 % by weight, preferably from 0.25 to 5 % by weight 
and more preferably from 0.5 to 3 % by weight. 

Among the ionic polymers as-described above, examples of cationic polymers include "Gafquat" manufactured by 
ISP and "Luviquat" manufactured by BASF AG. 

Examples of amphoteric polymers include "Amphomer" manufactured by National Starch and "Yukaformer" and 
45 ">fljkaformer Am 75" manufactured Mitsubishi Chemical Industries, Ltd. 

Examples of anionic polymers include "Gantrez AN". "Gantrez ES" and "Gantrez ES 225" manufactured by ISP and 
"Resyn" manufactured by National Starch. 

The content of the cationic, amphoteric or anionic polymer(s) ranges from 0.1 to 5 % by weight, preferably from 
0.25 to 2.5 % by weight and more preferably from 0.5 to 1.5 % by weight, 

50 

EXAMPLES 

To further illustrate the present invention, and not by way of limitation, the following Examples will be given, in these 
Examples, an organopolysiloxane segment content means a value obtained by determining Si by plasma emission 
55 spectrochemical analysis, while a weight-average molecular weight means the average molecular weight in terms of 
polystyrene determined by gel permeation liquid chromatography with the use of chloroform as the eluent. 
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Example 1 (Synthesis of oroanoDolvsiloxane A) 



CHs-rSiO-TTf-f CH3 
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wherein , and X3 mean each the number of repeating units and the ratio of X^fK2P^z is 1/33/30. 
12.78 g (0.0829 mol) 0I diethyt suKate and 246.6 g (2.488 mol) of 2-ethyl-2-0)cazoline were dissolved in 519 g of dry 
ethyl acetate and the resulting solution was heated under reflux in a nitrogen atmosphere for 15 hours to synthesize 
25 terminal reactive poly(N-propionylethyleneimine). 

To the obtained product was added at once 1 65.7 g (0.0829 mol in terms of amino group) of a 33 % solution of branched 
primary aminopropyl-modified polydimethylsrioxane (molecular weight: 30.000. amine equivalent: 2.010) in ethyl ace- 
tate and the obtained mixture was heated under reflux for 12 hours. The reaction mixture was concentrated under 
reduced pressure to give an N-propionylethyleneimine/dimethylsiloxane copolymer as a pale yellow solid (422 g, yield 
30 99 %). This product had a weight-average molecular weight of 108,000. As the result of neutralization titration by hydro- 
chloric acid with use of methanol as the solvent, it was found out that no amino group remained therein. 
Fig. 1 shows the proton NMR chart of the organopolysiloxane A thus obtained. 

In the organopolysiloxane A. the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylalkylene- 
imine) segment (b) [(a)/(b)] as will be shown hereinafter was determined from the ratio of the content of methyl groups 
35 bonded to Si (corresponding to the area of the peak around 0.1 ppm in NMR) to the contents of ethylene and ethyl 
groups in (b) (con-esponding to the areas of the peaks around 1.1 ppm, 2.2 to 2.4 ppm and 3.4 ppm in NMR). 
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Example 2 fSynthesis of oraanoDolvsiloxane 
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wherein X4, X5, Xg and X7 mean each the number of repeating units and the ratio of X^FK^/XoTK-j is 
3/165/150/2. 

7-67 g (0.0497 mol) of diethyl sulfate and 246.6 g (2.488 mol) of 2-ethyl-2-oxa20line were dissolved in 519 g of dry 
25 ethyl acetate and the resulting solution was heated under reflux in a nitrogen atmosphere for 15 hours to synthesize 
terminal reactive poly(N-propionylethyleneimine). To the obtained product was added at once 166.7 g (0.0829 mol in 
terms of amino group) of a 33 % solution of branched primary aminopropyl-modified polydimethyisiloxane (molecular 
weight: 30,000. amine equivalent: 2.010) in ethyl acetate and the obtained mixture was heated under reflux for 12 
hours. The reaction mixture was concentrated under reduced pressure to give an N-propionylethyleneimine/dimethylsi- 
30 loxane copolymer as a pale yellow solid (417 g, yield 99 %). This product had a weight-average molecular weight of 
1 54.000. As the result of neutralization titration by hydrochloric acid with use of methanol as the solvent, it was found 
out that amino groups remained tiierein at a ratio of 40 %. 



Example 3 (Synthe sis of orqanopolysiloxane C) 

35 
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1 I 
C H 3 -r S i 0 -T^g— r S i 0 -579— C H 3 

40 1 I 

(CH2)3 CH3 
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(CH9CH.>N-T-;^C9H5 
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^2H5 



55 virherein Xs. Xg and X^o mean each the number of repeating units and the ratio of Xq/XqIX^q is 1/82/75. 

5. 1 6 g (0.0335 mol) of diethyl sulfate and 249 g (2.51 mol) of 2-ethyl-2-oxazoljne were dissolved in 508 g of dry ethyl 
acetate and tiie resulting solution was heated under reflux in a nitrogen atmosphere for 1 5 hours to synthesize terminal 
reactive poly(N-propionylethyleneimine). To the (Stained product was added at once 166.7 g (0.0335 mol in terms of 
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amino group) of a 33 % solution of branched primary aminopropyl-modified polydimethyisiloxane (molecular weight: 
40.000. amine equivalent: 4.980) in ethyl acetate and the obtained mixture was heated under reflux for 12 hours. The 
reaction mixture was concentrated under reduced pressure to give an N-propionylethytenelmine/dimethylsitoxane 
copolymer as a pate yellow solid (409 g. yield 97 %). This product had a weight*average molecutar weight of 101 .000. 
• 5 As the result of neutralization titration by hydrochloric acid v«th use of methanol as the solvent, it was found out that no 
^ amino groip remained therein. 

Example 4 (Synthesis of oraanoDolvsiloxane D) 

10 

CH3 CH3 
I I 

15 (CH2)3 CH3 

®NK2 C2H5OSQ3®; 

(CH2CH2N'->5^C2H5 
20 I 

c=o 
1 

C2H5 



wherein X-i 1 . X12 and X13 mean each the number of repeating units and the ratio of Xi 1/X12/X13 is 1/33/47. 

30 10.02 g (0.0650 md) of diethyl sulfate and 385 g (3.88 mol) of 2-ethyl-2-Qxa2oline were dissolved in 770 g of dry 
ethyl acetate and the resulting solution was heated under reflux in a nitrogen atmosphere for 15 hours to synthesize 
terminal reactive poly(N-propionylethyleneimine). To the obtained product was added at once 167 g (0.0831 mol in 
terms of amino group) of a 33 % solution of branched primary aminopropyl-modified polydimethyisiloxane (molecular 
weight: 30,000. amine equivalent: 2,010) in ethyl acetate and the obtained mixture was heated under reflux for 12 

35 hours. The reaction mixture was concentrated under reduced pressure to give an N-propionylethyleneimine/dimethylsi- 
loxane copolymer as a pale yellow solid (468 g, yield 97 %). This product had a weight-average molecular weight of 
105,000. As the result of neutralization titration by hydrochloric acid with use of methanol as the solvent, it was found 
out that no amino group remained therein. 

40 Cpmparative gx^mpl^ 1 CSynthe$i& pf prq^nppQlY^ilQxan^ a) 

30.6 g (0.199 mol) of diethyl sulfate and 945 g (9.53 mol) of 2-ethyl-2-oxa2oline were dissolved in 1,950 g of dry 
ethyl acetate and the resulting solution was heated under reflux in a nitrogen atmosphere for 8 hours to synthesize ter- 
minal reactive poly(N-propionylethyleneimine). 

45 To the obtained product was added at once 800 g (0.165 mol in terms of amino group) of a 50 % solution of branched 
primary aminopropyl-modified polydimethyisiloxane (molecular weight: 110,000, amine equivalent: 4,840) in ethyl ace- 
tate and the obtained mixture was heated under reflux for 12 hours. The reaction mixture was concentrated under 
reduced pressure to thereby give an N-propionylethyleneimine/dimethylsiloxane copolymer as a pale yellow, rubbery 
solid (1 ,720 g, yield 97 %). This product had a weight-average molecular weight of 122,000. /^s the result of neutraliza- 

so tion titration by hydrochloric acid with use of methanol as the solvent, it was found out that no amino group remained 
therein. 

Test Example 1 

55 The organopolysiloxanes obtained in the above Examples 1 to 4 and Comparative Example 1 and a commercially 
available organopolysiloxane x (Silicone Elastomer KE-10, manufactured by Shin-Etsu Chemical Co.. Ltd.) were evalu- 
ated in solubility or dispersaaility in water or ethand by the following methods. The results are shown in Table 1 . 
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(Evaluation method) 

(1) Dispersibility in water: 

£ 20 g of each organopolysiloxane was introduced into a 500 ml three-necked separable f iask and 180 g of deionized 

water was added thereto. Next, the obtained mixture was stirred at the bulk temperature of 80 for 6 hours and then 
at 60 '^C for 6 hours at 200 rpm by using a Teflon stirring rod as shown in Fig. 2. The aqueous dispersion thus obtained 
was allowed to stand at room temperature for 24 hours. When the supernatant showed a solid content concerrtration of 
9 % by weight or more, the organopolysiloxane was judged as being self-dispersible in water. The solid content concen- 

10 tration was determined by sampling 2 g of the supernatant into a weighing bottle, drying it at 105 **C under 30 Torr for 
2 hours and then weighing. 

(2) Stability of aqueous dispersion: 

15 The aqueous dispersions obtained in the above (1) were filtered through a filter paper (ADVANTEC No. 2: manu- 
factured by Toyo Roshi K.K., retention particle size 5 ^m) to give samples for evaluating the stability of the aqueous dis- 
persions. Each sanrtple was centrifuged (5,200 rpm. 5 minutes) and the solid content concentration of the supernatant 
was determined by the same method as described in the above (1). When the supernatant showed a solid content con- 
centration of 9 % by weight or more, the aqueous dispersion of the organopolysiloxane was judged as being highly sta- 

20 We after centrifugation. 

(3) Freeze stability of aqueous dispersion: 

Each sanrple obtained in the above (2) was allowed to stand in a freezer at - 25 *'C for 24 hours and then brought 
25 back to room temperature followed by allowing to stand for 24 hours. Next the solid content concentration of the super- 
natant was determined by the same method as described in the above (1). When the supernatant showed a solid con- 
centration of 9 % by weight or more, the aqueous dispersion of the organopolysiloxane was judged as having a high 
freeze stability 

30 (4) Solubility in ethanol: 

10 g of each organopolysiloxane was introduced into a 500 ml three-necked separable flask and 1 90 g of ethanol 
was added thereto. Next, the obtained mixture was stired at room temperature for 12 hours in the same manner as 
described in the above (1). The obtained solution was allowed to stand at room temperature for 24 hours followed by 
35 the determination of the solid content concentration of the supernatant as in the above (1). When the supernatant 
showed a solid content concentration of 4.5 % by weight or more, the organopolysiloxane was judged as being soluble 
ordispersible in ethanol. 



TABLE 1 





Oorganopotysitoxane 


Evaluation method 


A 


B 


C 


D 


a 


X 


Wt. ratio (a)/{b) 


39.4/60.6 


39.8/60.2 


39.7/60.3 


29.7/70.3 


45.3/54.7 




(1)(%) 


9.3 


9.5 




9.4 


9.7 


9.1 


0.6 


(2) (%) 


9.2 


9.3 




9.2 


9.6 


9.0 


0.4 


(3) (%) 


9.3 


9.4 




9.3 


9.6 


6.8 


0.3 


W (%) 


4.9 


5.0 




5.0 


5.0 


4.9 


0.9 



As is apparent from the results of Table 1 . the organopolysiloxanes of the present invention are each dispersible in 
water to give a highly stable aqueous dispersion. Also, these organopolysiloxanes are highly soluble in ethanol. 

55 

Example 5 

By using the organopolysiloxanes obtained in the above Exanples 1 to 4 and Comparative Example 1, hair care 



9 



BNSDOCID: <EP 0B63172A1 J_> 



EP 0 863 172 A1 



products (hair foams, hair gels, set lotions, sharrpoos and rinses) of the following formulations were prepared. 

In the case of the shampoos and rinses, the texture of the hair after rinsing was evaluated. In the case of other set- 
ting products, the texture of the hair after the evaporation of the solvent was evaluated. These evaluations were each 
made by 10 panelists. 

* 5 The organopolysiloxane of Conrparative Exanple 1 was insoluble in water in the formulations 1 to 9 and thus could 

not be adequately added thereto. 

In contrast, the organopolysiloxanes of Examples 1 to 4 imparted each a highly slippery and favorable texture. 



Formulation Example 1 


(Pump foam spray) 


%by wt. 


Organopolysiloxane 


5.0 


Polyquaternium-46 


3.0 


Vinyl pyrrol idone/vinyl acetate copolymer (Luviskol^ VA64) 


2.0 


Certrimonium chloride 


1.0 


PEG-40-hydrogenated castor oil 


0.1 


Perfume 


0.2 


Water 


ad 100.0 



30 


Formulation Example 2 




(Pump foam spray) 


% by wt. 




Organopolysiloxane 


5.0 


35 


Vinyl pyrrol idone/vinyl acetate copolymer (Luviskol^ VA64) 


2.0 




Decyl polyglucoside (P.D.rl .5) 


1.0 




PEG-40-hydrogenated castor oil 


0.1 




Perfume 


0.2 


40 


Water 


ad 100.0 



Formulation Exannple 3 


(Pump hair spray) 


% by vrt. 


Organopolysiloxane 


15-0 


1 ,3-Butanediol 


2.0 


PEG-40-hydrogenated castor oil 


0.1 


Perfume 


0.2 


Water 


ad 100.0 
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Formulation Example 4 


ft* 


^Stvlina aerosol foam^ 


% by wt. 




Organopol ysi loxane 


3.0 


10 


Methacrylic acid/ethyl acrylate/tert. butyl acrylate cx)polymer (Lojviskol^ 36D) 


5.0 


2-Amino-2-methyl-1 -propanol 


1.1 




Ceteareth-25 


0.3 




Laureth-4 


0.2 


15 


PEG-40-hyclrogenated castor oil 


0.1 




Perfume 


0.2 




Propane/butane propellarrt mixture 


10.0 


20 


Water 


ad 100.0 



Formulation Example 5 


(Hair spray) 


% by wt. 


Organopolysiloxane 


1.0 


N-octyl acryiamide/tert-butyl aminoethyl methacrylate/acrylic acid copolymer (Amphomer^) 


5.0 


2-Amino-2-methyl-1 -propanol 


1.0 


PEG-40-hydrogenated castor oil 


0.1 


Perfume 


0.2 


Dimethyl ether 


33.0 


Water 


ad 100.0 



Formulation Example 6 


(Hair gel) 


% by wt. 


Organopolysiloxane 


2.0 


Polyvinyl pyrrolidone (Luviskol'^ K30) 


1.0 


Polyacrylic acid (Carbomer) 


1.0 


Sodium hydroxide 


0.4 


PEG-35-hydrogenated castor oil 


0.1 


Perfume 


0-2 


Water 


ad 100.0 
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Formulation Example 7 


(Hair gel) 


%by wt. 


Organopolysiloxane 


1.5 


Oleth-3-phosphate 


16.0 


Highly viscous mineral oil 


14.0 


Glycerol 


0.5 


Potassium hydroxide 


1.4 


Perfume 


0J2 


Water 


ad 100.0 



Formulation Example 8 




(Hair shampoo) 


% by wt. 


Laurylpolyoxyethylene sulfate triethanolamine salt (40 wt. % aq. solution) (Emul 20C, manufactured by 
Kao) 


32.0 


Lauroyl diethanolamide 


4.0 


Polyethylene glycol (PEG 6000, manufactured by Sanyo Chemical Industries) 


1.0 


Organopolysiloxane 


1.0 


Perfume 


trace 


Purified water 


ad. 100.0 



Formulation Example 9 


(Hair rinse) 


% by wt. 


Stearyitrimethylammonium chloride 


2.0 


Organopolysiloxane 


1.0 


Cetyl alcohol 


2.0 


Perfume 


trace 


Purified water 


ad. 100.0 
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Formulation Example 10 


(Set lotion) 


% by wt. 


OrganopolysilQxane 


1.0 


Perfume 


trace 


Purified water 


10.0 


Ethanol 


ad. 100.0 



Example 6 

15 





(Pump toam spray) % by wt. 


20 


Organopolysiloxane C 


5.0 




Polyquaternium-46 


3.0 




Vinyl pyrrol idone/vinyl acetate copolymer (Luviskol'^ VA64) 


2.0 




Cetrimonium chloiride 


1.0 


25 


PEG-40-hydrogenated castor oil 


0.1 




Perfume 


0-2 




Water 


ad. 100.0 



30 

An identical example 6A was prepared, which, however, contained an organopolysiloxane, where the proportion of 
the organopolysiloxane segment (a) to the poly(N-acyl alkyleneimine) segment was 51 to 49. 
A comparison of the properties of both products is shown in the following table. 

25 

TABLE 



Composition according to 


Example 6 


Example 6A 


Appearance 


Transparent solution 


Turbid, insoluble deposit 


Stability 


No flocculation after six months stor- 
age at 40*^0 


Intensive flocculation after one day 


Feeling of hair after application 


Soft 


Rough due to insoluble deposit 


Application 


Good, valve not clogged 


Valve clogged after several operations 
of the pump 



Claims 

50 1. An organopolysiloxane composed of an organopolysiloxane segment and a poly(N-acytalkyleneimine) segment 
which is bonded to at least one silicone atom of said organopolysiloxane segment via an alkylene group containing 
heteroatom(s) and which consists of repeating units. represented by formula (1): 



55 
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0 

iQ wherein R*" represents a hydrogen atom or an alkyi group having 1 to 3 carbon atoms; and n is a number o1 

2 or 3; 

wherein the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylalkyleneimine) segment (b) 
[(a)/(b)] is at least 5/95 and less than 40/60, and the weight-average molecular weight is from 10,000 to 500,000. 

75 2. The organopolysiloxane as claimed in Claim 1 , wherein the weight ratio of the organopolysiloxane segment (a) to 
the poly(N-acylalkyleneimine) segment (b) I(a)/(b)] is at least 20/80 and less than 40/60, and the weight-average 
molecular weight is from 20,000 to 200,000. 

3. The organopolysiloxane as claimed in Claim 1, wherein said alkylene group containing heteroatom(s) is an 
20 alkylene group having from 2 to 20 carbon atoms and containing, between cartx)n atoms in the alkylene chain 
and/or at the end thereof, a group of (i) a secondary amine or a tertiary amine; (i<) an ammonium salt formed by 
adding to a secondary or tertiary amine; (iii) a quaternary ammonium salt; (iv) an oxygen atom; and/or (v) a sul- 
fur atom. 

25 4. The organopolysiloxane as claimed in Claim 1 , which is in the form of a solid at ordinary temperatures under atmos- 
pheric pressure and soluble or stably dispersible in water. 

5. A hair care product comprising an organopolysiloxane composed of an organopolysiloxane segment and a poly(N- 
acylalkyleneimine) segment which is bonded to at least one silicone atom of said organopolysiloxane segment via 
30 an alkylene group containing heteroatom(s) and which consists of repeating units represented by formula (1): 

— rCHg^N — 

I (1) 

35 C 

0 

40 wherein R"* represents a hydrogen atom or an alkyI group having 1 to 3 carbon atoms; and n is a numt»er of 

2 or 3; 

wherein the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylalkyleneimine) segment (b) 
[(a)/(b)] is at least 5/95 and less than 40/60, and the weight-average molecular weight is from 10,000 to 500,000. 

45 6. The hair care product as claimed in Claim 5, which further contains an ionic polymer. 

7. The hair care product as claimed in Claim 5, which is an aqueous aerosol foaming composition. 

8. A hair treatment composition in an aqueous carrier material, containing less than 1 % by weight of lower alcohols, 
so and from 0.05 to 20 % by weight, caluculated to the total composition, of at least one water-soluble or water-dis- 

persible organopolysiloxane, which is connected via an alkylene group containing one oxygen, sulfur or nitrogen 
atom with a poly(N-acylalkyleneimine) having repeating units represented by formula (1): 

55 
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— f CH2' 



C 

0 R' 



(1) 



wherein represents a hydrogen atom or an alkyi group having 1 to 3 carbon atoms; and n is a number o1 

2 or 3; 

wherein the weight ratio of the organopolysiloxane segment (a) to the poly(N-acylalkyleneimine) segment (b) 
[(a)/(b)] is at least 5/95 and less than 40/60, and the weight-average molecular weight Is from 10,000 to 500,000. 



20 



25 



30 



35 



40 



45 



SO 



£5 
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'I 

FIG.2 



8mm 




20mm 



80mm 
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